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Abstract 

Background: The costs of psoriasis to a tertiary-level clinic vary considerably depending on the country of study 
and methods used. Hospitalisation and phototherapy have been significant cost components. This study was 
performed to estimate the distribution and relative magnitude of the costs of psoriasis to a tertiary-level clinic. 

Methods: Based on 233 patients, outpatient and phototherapy visits and the days hospitalised were collected from 
the treatment provider's records. The visit costs represented true costs, used to charge the final payers. Patients 
were analysed according to their treatment modalities. 

Results: On average, hospitalised patients (3.4%) had 31 -fold higher total costs than non-hospitalised patients 
(p < 0.0001). The costs of hospitalisations formed 45% of all the treatment costs to the entire study population. 
Phototherapy accumulated 19% of the overall treatment costs. Patients receiving biological drugs or both 
phototherapy and traditional systemic therapy had the highest costs of treatment. 

Conclusions: The current study indicates that a small percentage of all psoriasis patients generate a large 
proportion of the overall costs to a tertiary-level hospital. Treatment modality has a significant effect on the 
costs to a tertiary-level hospital. 
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Background 

Psoriasis is a lifelong disease with no known curative treat- 
ments. In several studies from different countries, the 
prevalence of psoriasis was estimated at 1.5%-2.8% of 
women and 2.3%-s2.9% of men [1,2]. Around 10%-30% of 
patients with psoriasis also have psoriatic arthritis [3,4]. A 
recent review considered only seven studies dealing with 
the costs of psoriasis [5]. Psoriasis is is thought to be one 
of the most costly dermatological diseases due to its high 
prevalence [6]. Estimates of per-patient costs vary consid- 
erably depending on disease severity [7,8]. Treatment type 
and treatment failure in psoriasis treatments have a sig- 
nificant effect on the total costs of psoriasis treatment 
[9-11]. Patients with psoriasis are at increased risk of other 
serious illnesses, including cardiovascular disease, depres- 
sion and increased risk of mortality, increasing the costs 
related to psoriasis [12-14]. 
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The costs of psoriasis to a tertiary-level clinic vary up 
to 20 fold due to the different methods used [5,15-20]. 
Hospitalisation is a significant cost component in many 
psoriasis cost-of-illness studies [5]. In general hospital- 
isation is a decreasing trend in psoriasis care [11,21-23]. 
The proportions between outpatient and hospitalisation 
costs vary greatly between different studies. It seems that 
treatment patterns in different countries have a signifi- 
cant effect on the distribution of costs. There is only one 
previous study from Scandinavian social security systems 
concerning treatment costs of psoriasis and it was lim- 
ited to a one-month follow-up. 

Most of the psoriasis cost-of-illness studies have been 
conducted in patients with moderate- to-severe psoriasis 
though there is up to a fourfold variability in the Psoria- 
sis Area Severity Index (PASI) [16-18]. The aim of this 
study was to estimate the distribution of costs and the 
cost of psoriasis treatment in a tertiary-level clinic. 
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Methods 

Patient sample 

The sample was based on psoriasis patients who had vis- 
ited the dermatology clinic in Turku University Hospital 
(TUH) between 1 October 2009 and 30 September 2010 
and were diagnosed as having psoriasis (Ps) or psoriatic 
arthritis (PsA). In the Finnish healthcare system, patients 
with mild psoriasis are usually treated at primary health 
care settings and only moderate-to-severe cases are re- 
ferred to a tertiary-level clinic for further treatment. PsA 
patients visit the dermatology clinic because of skin 
symptoms and receive only dermatological treatment 
from the dermatology clinic; rheumatologists or inter- 
nists in other clinics treat possible joint problems. Of 
the 498 patients attending the clinic during the study 
period, 428 had psoriasis and 70 had psoriatic arthritis. 
The patients were sent a questionnaire by mail; the mail- 
ing was sent again to those who did not respond initially. 
A total of 262 patients completed the questionnaire 
(52.6% of the total study sample). Patient selection is de- 
scribed in more detail by Mattila et al. [24]. 

Ethical consideration 

The ethical committee of The Hospital District of South- 
west Finland approved the study. The patients received a 
written description of the sampling procedure and study 
purpose, as well as the planned use and storage of the in- 
formation they were to provide. This was followed by a 
description of the subject's rights according to the 
Helsinki declaration. The patients were asked to give writ- 
ten consent to use their medical records for the study. 

Clinical data 

Of the 262 subjects, 29 patients did not give written con- 
sent for the right to use their medical records. Clinical in- 
formation was collected from the medical records of 233 
subjects who gave consent, for the same time period that 
was covered in the questionnaire data. Outpatient and 
phototherapy visits and the days hospitalised were col- 
lected from the treatment provider's records. Different 
types of outpatient visits and hospitalisation days have 
varying costs. There were 12 types of outpatient visits. 
Each cost item is based on true costs, which are used to 
charge the local communities that finally cover the costs 
of their residents (Additional file 1). The costs include all 
medications, medical equipment, time used by doctors 
and other medical staff members and other expenses of 
the tertiary-level clinic, during outpatient visits, photo- 
therapy or hospitalisation. During outpatient visits medi- 
cations are usually not provided. However, infusible 
biologic medications (infliximab) can be administered dur- 
ing an outpatient visit. Other biologicals and drugs are 
purchased by patients from general pharmacies without 
any costs to the clinic, and thus, their costs were not 



included in this study. The costs for each visit type and 
hospitalisation were obtained from the hospital adminis- 
tration (Additional file 1). The actual costs per patient of 
laboratory and pathology tests were separately collected 
from the records as they are separately charged from the 
local communities. The data consisted of every test or- 
dered by the dermatology clinic during the study period. 
A phototherapy visit had two different cost categories de- 
pending on the given phototherapy type (bath-PUVA, 
UVB). The costs were applied to each visit category col- 
lected from the patient records and were used for all cost 
computations. 

The Finnish Social Insurance Institute (FSII) provided 
information on the medications used by patients. Patients 
were divided into subgroups according to their treatment 
modalities, as following: 1) only topical treatment (includ- 
ing vitamin-D-analogues, corticosteroids, creams and 
combinations of these), 2) phototherapy (UVB or PUVA), 
3) traditional systemic medications (acitretin, cyclosporin, 
and methotrexate), 4) combination treatment (treatments 
from both groups 2 and 3 and 5) biological medications 
(adalimumab, etanercept, infliximab, and ustekinumab). 
Patients in groups 2-5 may have also received topical 
treatments and patients in group 5 may have also received 
phototherapy and/or traditional systemic medications. A 
patient could only be in one group as described above. 

The PASI score and the diagnosis International Classi- 
fication of Diseases (ICD-10) code of Ps (L40.0) or PsA 
(L40.5) were extracted from clinical records to classify 
the severity and the type of psoriasis. If there were many 
PASI values recorded from the same patient, the mean 
value for the study period was calculated and used in the 
analysis. Patients were also divided into subgroups for 
further assessment by diagnosis of psoriasis (psoriasis 
and psoriatic arthritis) and the severity of psoriasis. 

Statistical analyses 

The statistical evaluation of the data was based on a chi- 
square test for proportions and a t test for means. The 
Pearson coefficients of correlation were used to examine 
the degree of relationship between two continuous vari- 
ables. Linear regression models were used to study how 
different background factors affected the variation in treat- 
ment cost estimates. The distribution of the overall treat- 
ment costs were skewed so the data were converted to 
close to a normal distribution by natural logarithmic 
transformation and used as a dependent variable. In the 
analysis of the subgroup with PASI values, all patients 
without recorded PASI values were excluded. When ana- 
lysing the subgroups with recorded PASI values (72 pa- 
tients), patients were divided by the median value to more 
severe (PASI more than 5.5 [n = 37] and less severe psoria- 
sis [PASI less or equal than 5.5, n = 35]). Only a few pa- 
tients had PASI values above 10; using such a high index 
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value for categorising would have produced a subgroup of 
severe Ps patients, which is too small for statistical 
analysis. 

Results 

There were only minor differences in the patient charac- 
teristics of different treatment modality groups (Table 1). 
The annual cost of tertiary-level treatment per patient 
with psoriasis varied widely, from €32 to €43 842, with a 
mean of €1419 (Table 2). Half of the patients had costs 
less than €600 and 95% of patients had costs less than 
€2500. Patients with more severe psoriasis had on 
average significantly (p < 0.05) higher treatment costs 
(€2683) than patients with less severe psoriasis (€562). 
Patients receiving combination therapy or biological 
medications had the highest total costs (Table 2). Only 
one patient received an infusible biologic medication 
(infliximab) during outpatient visits. Patients with psori- 
atic arthritis had slightly but non-significantly lower total 
costs than patients with psoriasis. 

A great majority of patients had only outpatient visits 
to the clinic. Only eight patients (3.4%) were hospitalised 
because of psoriasis during the study period, for an aver- 
age of 7 days. However, the costs of these hospitalisa- 
tions formed 45% of all the treatment costs in the entire 
study population. On average, hospitalised patients had 
costs that were 31 -fold higher than non-hospitalised pa- 
tients (p < 0.0001). Patients from all different treatment 
modality groups had been hospitalised; however, patients 
receiving combination therapy or biological medications 
had higher costs of hospitalisation (Table 2). All the hos- 
pitalised patients were in the more severe (PASI > 5.5) 
psoriasis group (p < 0.01). The hospitalised patients also 
had more outpatient visits but they received less photo- 
therapy than non-hospitalised patients. Females were 
more likely to be hospitalised (p < 0.05). 

Approximately a third of the patients received photo- 
therapy and on average they received 14.8 phototherapy 
sessions per year. Phototherapy accounted for 20% of 
the overall treatment costs. The patients who received 
phototherapy had higher total costs than those who were 
treated with topical treatments only, but lower costs 



than patients in the other treatment modality groups 
(Table 2). 

In a linear regression model when the effects of other 
factors were simultaneously controlled, being hospita- 
lised and receiving phototherapy were the strongest pre- 
dictors of higher treatment costs. Increasing age and 
income level were also significantly related to increasing 
costs. Sex and type of psoriasis (Ps or PsA) had a minor 
and non-significant effect on overall treatment costs 
(Table 3). 

Discussion 

Overall, the treatment costs of psoriasis are mainly gen- 
erated by only a small proportion of patients who have 
more severe disease and particularly those that have 
been hospitalised. The more severe cases who are hospi- 
talised are also at higher risk of treatment failure, and 
failure has been shown to be a strong predictor of in- 
creased costs [9,10]. Consistent with our findings, in 
previous studies by Finzi et al. and Steinke et al., [11,25] 
the great majority of the overall costs were generated by 
a small proportion of patients. Although hospitalisation 
has been a decreasing trend in psoriasis care [21-23], 
every effort to reduce hospitalisation days further would 
mean significant cost reductions [2]. In previous studies, 
hospitalisation has been estimated to be a more effective 
way of treating psoriasis than outpatient treatment [26]. 
In a more recent study, Steinke et al. [11] suggested that 
hospitalised patients require extensive treatments after 
leaving the hospital and reported a short time to relapse 
after hospitalisation, thus questioning the effectiveness 
of hospitalisation. 

The proportion of hospitalisation of the total costs has 
varied considerably in previous studies [11,15-19]. In the 
study by Sohn et al. [19], the cost for hospitalisation was 
almost fourfold greater than that estimated for hospital- 
isation in our study. In their study, hospitalisation repre- 
sented more than 80% of the total costs to a hospital, 
which was almost twice the proportion in the current 
study. Conversely, in a Swedish study [17], the hospital- 
isation costs were only 3% of the total costs to the hos- 
pital. The differences in the magnitudes and proportions 



Table 1 Patient characteristics according to treatment modalities and to all patients (all treatment modalities were 
compared with topical therapy group in statistical comparisons with the t-test and chi-square test for proportions) 

Topical therapy Phototherapy Traditional systemic therapy Combination therapy Biological therapy All patients 





(n = 75) 


(n = 63) 


(n = 66) 


(n = 17) 


(n = 12) 


(n = 233) 


Male 


49% 


57% 


55% 


65% 


58% 


55% 


Mean age 


56.8 


52.9 


63.3* 


57.7 


52.5 


57.4 


Disease duration 


17.4 


20.6 


22.3 


29.6* 


21.5 


20.8 


Proportion of PsA 
patients 


9% 


25% 


12% 


12% 


0% 


14% 


Mean PASi (n = 71) 


5.8 


7.3 


54 


8.1 


7.1 


6.5 


*=p < 0.05, otherwise non-significant. 
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Table 2 Annual costs (€) of psoriasis treatments per cost Items for each treatment modality and to all patients 



(all treatment modalities were compared with the topical therapy group 


in statistical comparisons with the t test) 




Topical therapy 


Phototherapy 


Traditional systemic therapy 


Combination therapy 


Biological therapy 


All patients 




(n = 75) 


(n = 63) 


(n = 66) 


(n = 17) 


(n = 12) 


(n = 233) 


Phototherapy costs 


0 


755.5^ 


0 


764.6'' 


112.9§ 


265.9 


Other outpatient 


340.7 


382.4 


453.0 


444.1 


4350.1** 


468.8 


costs' 














Pathology costs 


16.0 


11.4 


19.1 


18.0 


36.0 


66.2 


Laboratory costs 


24.9 


19.1 


102.1*** 


71.7*** 


62.4* 




Hospitalisation costs 


177.7 


211.6 


848.3 


2509.2 


4611.8* 


617.9 


Total costs 


559.4 


1381.3** 


14224 


3807.5** 


6914.6*** 


1419.0 



^ = Includes all outpatient visit costs, except those of photothierapy visits. 

^ = Not applicable * = p < 0.05, ** = p < 0.01 , *** = p < 0.001 , otherwise non-significant. 



of hospitalisation of the total treatment costs could be 
due to patient selection. In some studies [15,16,19], the 
patient samples have included mainly or only subjects 
with very severe psoriasis. Patients with more severe dis- 
ease are more likely to be hospitalised and more likely to 
receive more intensive, longer lasting and costly treat- 
ments, which was also observed in the present study. 

When assessing the total costs of psoriasis, the cost 
estimates per visit or per day have a significant effect on 
the final cost. Our study was based on the actual cost used 
to charge the local communities. The diagnostic-related 
group unit costs per hospitalised day in this study were 
higher than the ones used in earlier studies [11,16,17,19]. 
This increased the proportion of hospitalisation costs in 
the current study compared with other studies. 

The sample of patients in the present study could be ex- 
pected to represent typical tertiary-level patients in 
Finland as all patients who had visited the TUH dermatol- 
ogy clinic with a psoriasis diagnosis during the period of 
one year were included without any selection. Thus, the 
whole variety of psoriasis cases was included. In Ghatne- 
kar et al. [17], the costs were based on observations from 
a period of one month — November-December, the time 
when psoriasis is expected to flare in Scandinavian coun- 
tries. A follow-up period of one month may also be too 
short to catch various patient cases, which may be the 



Table 3 Linear regression model for studying the effects 
of the background factors on total costs 



Background factor 


Beta-value 


P< 


Male 


-0.054 


0.591 


Age 


0.016 


0.000 


Disease duration 


0.000 


0.893 


ncome level 


0.023 


0.026 


Diagnosis (Ps/PsA) 


0.123 


0.387 


Hospitalisation 


3469 


0.000 


Phototherapy 


1.223 


0.000 



0.603 

ln(1-t- total costs) as dependent variable. 



reason why their sample included only one patient who 
had been hospitalised. Longer follow-up time could be ex- 
pected to produce more stable cost estimates and decrease 
the possible effect of the fluctuating nature of psoriasis. 

In Ghatnekar et al. [17], one-fifth of the costs were from 
biologic medication whereas in our study only one person 
received biologic medication during outpatient visits. It is 
not clear how big a proportion of the patients in the 
Swedish study received biologies during treatment visits 
and how many had them administered at home; thus a 
direct comparison of the findings is not possible. Because 
only biologies that were infused in the hospital during an 
outpatient visit or while the patient was hospitalised were 
considered, the outpatient costs for the biologic treatment 
were high, because the cost of infliximab was included in 
the visit cost. In our recently published study [27], the 
costs of biologic medications were significant and com- 
prised 45% of the total costs of medications. For the pa- 
tients receiving them, an annual average cost of €15 000 
was estimated. In Finland, biologies administered by pa- 
tients themselves are reimbursed by the FSII and thus do 
not comprise costs to a tertiary-level clinic. This kind of 
reimbursement system may have led to reduced use of 
infusible biologies and favoured the self-administrable bio- 
logies that have no costs to the dermatology clinic. 

The introduction of biologies has been shown to in- 
crease the costs of medication, but to reduce the other 
treatment costs especially in high-need patients [28]. In 
our study the hospitalisation rates and overall treatment 
costs to a tertiary-level clinic were not significantly lower 
for patients receiving biologic medications. This may be 
due to using biologic medications only in patients with 
already high overall costs, and the high outpatient costs 
may have been partly due to the patient receiving inflixi- 
mab in an outpatient setting. Our cross-sectional study 
design did not allow for further analysis on the impact 
of initiating biologic medications, which may have added 
to the overall treatment costs. 

In studies [15,18] where the PASI-values are very high, 
only the most severe psoriasis patients have been selected 
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and this might have an effect on the cost estimates. Psoria- 
sis has a tendency to flare and fluctuate so studies of pa- 
tients with very high PASI values may overestimate the 
total costs as patients with a current flare need more treat- 
ments than patients who are in remission. Longer follow- 
up time decreases the effect of the fluctuation on the costs 
for care. In a recent study by Steinke et al, the PASI values 
were collected in the same manner as in our study with 
the exception of the use of maximum PASI found from 
the records during the study period, whereas in this study 
all values from the study period were considered and an 
arithmetic mean was used as a variable [11]. Only a pro- 
portion of patient records in this study included PASI 
values. There is no evidence of any selection of patients 
with or without PASI recordings, but due to the propor- 
tion of missing PASI values these sub-analyses should be 
considered with more caution. 

Phototherapy may be a significant cost burden. How- 
ever, the cost estimates of phototherapy in different stud- 
ies have varied greatly [15-17]. Our findings were close to 
those of the Swedish study [17] in which almost a third of 
the costs were from phototherapy. In some studies, photo- 
therapy has formed less than a tenth of the treatment 
costs [15,16]. Large differences in phototherapy costs may 
be due to unit costs used in different studies. Photother- 
apy is time consuming and requires other resources from 
the provider. In the present study, all unit costs were 
based on actual costs, obtained from the registers, which 
are also used to charge the final payers. Thus, direct com- 
parison of the present findings with previous studies 
[15,16] which may have used rough cost approximations, 
may be problematic. 

The present study data was based on actual numbers 
of various types of visits for the period of one year col- 
lected from the records, which could be expected to pro- 
duce reliable estimates. In comparison, in Ghatnekar 
et al. [17], the numbers of outpatient visits for one year 
were extrapolated from data for one month, and the 
numbers of outpatient visits obtained from hospital re- 
cords were four times the numbers estimated by the pa- 
tients in the study. 

There are no secondary-level hospitals with dermatology 
clinics in the administrative region where the current 
study was performed. If available, patients with moderate- 
level psoriasis would probably have been at least partly 
treated in secondary-level clinics. Consequently, the sam- 
ple may have more patients with moderate psoriasis than 
many other studies with a tertiary-level setting, which may 
affect also the average cost estimates. Ghatnekar et al. [17] 
has shown that treatment costs for an average patient with 
psoriasis in secondary-level hospitals were almost half of 
those in tertiary-level hospitals. The disease severity of our 
patients, based on PASI values, was approximately the 
same as the overall severity of the patients in secondary 



and tertiary-level hospitals [17], indicating that the present 
study patients represent the whole variety of moderate to 
severe psoriasis cases in the hospital district, although the 
sample was derived from the records of a tertiary-level 
clinic. 

Conclusions 

In previous studies, the cost estimates for psoriasis varied 
greatly between studies conducted in different societies. 
There is a need to harmonize the study field to be able to 
compare the results of different studies [5]. Decreasing 
hospitalisation may result in a significant cost reduction. 
The current study indicates that a small percentage of all 
psoriasis patients generate a large proportion of the overall 
costs. 

Additional file 
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Additional file 1: Price list. Hospital District of Southwest Finland 2010 
(translated from Finnish original) Dermatological unit 



Competing interests 

The authors declare that they have no competing interests. 
Authors' contributions 

AM contributed to the acquisition, analysis and interpretation of the data, 
and the conception and design of the study, and AM was involved In 
drafting and revision of the manuscript KM contributed to acquisition, 
analysis and interpretation of the data, and the conception and design of 
the study, and was involved in revision of the manuscript ML contributed to 
acquisition, analysis and interpretation of the data, and the conception and 
design of this study, and was involved in revision of the manuscript LK 
contributed to acquisition, analysis and interpretation of the data, and the 
conception and design of this study, and was involved in revision of the 
manuscript RT contributed to acquisition, analysis and interpretation of the 
data, and the conception and design of this study, and was involved in 
revision of the manuscript All authors have given final approval of the 
version to be published and are accountable for all aspects of this study. 

Acl<nowledgements 

This study was supported by grants from the Hospital District of Southwest 
Finland. 

Author details 

^Department of Dermatology, Turku University Hospital and University of 
Turku, Turku, Finland. ^Department of Public Health, University of Turku and 
Primary Health Care Unit Hospital District of Southwest Finland, Turku, 
Finland. ^University of Turku, Lemminkaisenkatu 1, 20014 Turku, Finland. 

Received: 15 May 2014 Accepted: 13 August 2014 
Published: 15 August 2014 

References 

1. Raychaudhurl SP, Farber EM: The prevalence of psoriasis in the world. 
J Eur Acad Dermatol Venereal 2001, 15(1):16-17. 

2. Radtke MA, Augustin M: Economic considerations in psoriasis 
management. Clm Dermatol 2008, 26(5):424-431. 

3. Kaiplainen-Seppanen 0: Incidence of psoriatic arthritis in Finland. Br J 
Rheumatol 1996, 35(1 2):1 289-1 291. 

4 Gelfand JM, Gladman DD, Mease PJ, Smith N, Margolis DJ, Nijsten J, Stern 
RS, Feldman SR, Rolstad T: Epidemiology of psoriatic arthritis in the 
population of the United States. J Am Acad Dermatol 2005, 53(4):573. 

5. Raho G, Koleva DM, Garattini L, Naldi L: The burden of moderate to severe 
psoriasis: an overview. Pharmacoeconomlcs 2012, 30(n):1005-1013. 



Mustonen et al. BMC Health Services Research 2014, 14:344 
http://www.biomedcentral.com/1472-6963/14/344 



Page 6 of 6 



6. Levy AR, Davie AM, Brazier NC, Jivrai F, Albredit LE, Gratton D, Lynde CW: 
Economic burden of moderate to severe plaque psoriasis in Canada. 
Int J Dermatol 201 2, 51 (1 2):1 432-1 440. 

7. Feldman SR, Fleischer AB Jr, Reboussin DM, Rapp SR, Bradham DD, Exum 
ML, Clark AR: The economic impact of psoriasis increases with psoriasis 
severity. J Am Acad Dermatol 1 997, 37(4):564-569. 

8. Navarini AA, Laffitte F, Conrad C, Piffaretti P, Brock F, Ruckdaeschel S, Trueb 
RM: Estimation of cost-of-illness in patients with psoriasis in Switzerland. 
5w/ss Med Wkly 2010, 140(5-6):85-91. 

9. Pearce DJ, Nelson AA, Fleischer AB, Balkrishnan R, Feldman SR: The cost- 
effectiveness and cost of treatment failures associated with systemic 
psoriasis therapies. J Dermatolog Treat 2006, 17{l):29-37. 

10. Feldman SR, Fvans C, Russell MW: Systemic treatment for moderate to 
severe psoriasis: estimates of failure rates and direct medical costs in a 
north-eastern US managed care plan. J Dermatolog Treat 2005, 
16(l):37-42. 

11. Steinke SI, Peitsch WK, Ludwig A, Goebeler M: Cost-of-illness in psoriasis: 
comparing inpatient and outpatient therapy. PLoS One 2013, 8(10):e78152. 

12. Gelfand JM, Troxel AB, Lewis JD, Kurd SK, Shin DB, Wang X, Margolls DJ, 
Storm BL: The risk of mortality in patients with psoriasis: results from a 
population-based study. Arch Dermatol 2007, 143(12):1493-1499. 

13. Fowler JF, Duh MS, Rovba U Buteau S, Pinheiro U Lobo F, Sung J, Doyle JJ, 
Swensen A, Mallet DA, Kosicki G: The impact of psoriasis on health care 
costs and patient work loss. J Am Acad Dermatol 2008, 59(5):772-780. 

14. Rapp SR Feldman SR, Exum ML Fleischer AB Jr, Reboussin DM: Psoriasis 
causes as much disability as other major medical diseases. J Am Acad 
Dermatol 1999, 41(3 Pt l):401-407. 

15. Carrascosa JM, Pujol R, Dauden E, Hernanz-Hermiosa JM, Bordas X, Smandia 
JA, Ferrandiz C: A prospective evaluation of the cost of psoriasis in Spain 
(EPIDERMA project: phase II). J Eur Acad Dermatol Venereal 2006, 
20{7):840-845. 

16. Colombo G, Altomare G, Peris K, Martini P, Quarta G, Congedo M, Costanzo 
A, Di Cesare A, Lapucci E, ChimentI S: Moderate and severe plaque 
psoriasis: cost-of-illness study in Italy. Ther Clin Risk Mar)ag 2008, 
4(2):559-56& 

17. Ghatnekar 0, Ljungberg A, WIrestrand LE, Svensson A: Costs and quality of 
life for psoriatic patients at different degrees of severity in southern 
Sweden - a cross-sectional study. Eur ] Dermatol 2012, 22(2):238-245. 

18. Berger K, Ehlken B, Kugland B, Augustin M: Cost-of-illness in patients with 
moderate and severe chronic psoriasis vulgaris in Germany. J Dtsch 
Dermatol Ges 2005, 3(7):51 1-518. 

19. Sohn S, Schoeffski 0, Prinz J, Rauner K, Schubert E, Sohn S, Reich K: Cost of 
moderate to severe plaque psoriasis in Germany: a multicenter cost-of- 
illness study. Dermatology 2006, 212(2);137-144. 

20 Tang MM, Chang CC, Chan LC, Heng A; Quality of life and cost of illness 
in patients with psoriasis in Malaysia: a multicenter study. Int J Dermatol 
2013, 52(3):314-322. 

21. Cockayne SE, Cork MJ, Gawkrodger DJ: Treatment of psoriasis: day care vs. 
inpatient therapy. Br J Dermatol 1999, 140(2):375-376. 

22. Javltz HS, Ward MM, Farber E, Nail L, Vallow SG: The direct cost of care for 
psoriasis and psoriatic arthritis in the United States. J Am Acad Dermatol 
2002, 46(6):850-860. 

23. Stern RS: PUVA Follow-up Study. Inpatient hospital care for psoriasis: a 
vanishing practice in the United States. J Am Acad Dermatol 2003, 
49(3):445-450. 

24. Mattila K, Leino M, Mustonen A, Koulu L, Tuomlnen R: Influence of psoriasis 
on work. Eur J Dermatol 2013, 23(2):208-21 1. 

25. Finzi AF, Mantovani LG, Belisarl A, Italian Association for Studies on Psoriasis: 
The cost of hospital-related care of patients with psoriasis in Italy based 
on the AISP study. Associazione Italiana Studi Psoriasi. J Eur Acad 
Dermatol Venereal 2001, 15(4):320-324. 

26. Vensel E, Hilley T, Trent J, Taylor JR Kilsner RS, Kerdel FA, Taylor JR, 
Scwartzberg JB: Sustained improvement of the quality of life of patients 
with psoriasis after hospitalization. J Am Acad Dermatol 2000, 

43(5 Pt l):858-860 



27. 



28. 



Mustonen A, Mattila K, Leino M, Koulu L, Tuominen R: The costs of 
psoriasis medications. Dermatol Ther (Heldelb) 2013, 3(2):169-177. 
Driessen RJ, Bisschops LA, Adang EM, Evers AW, Van De Kerkhof PC, De 
Jong EM: The economic impact of high-need psoriasis in daily clinical 
practice before and after the introduction of biologies. Br J Dermatol 
2010, 162(6):1 324-1 329. 



doi:1 0.1 1 86/1 472-6963-1 4-344 

Cite this article as: Mustonen et al:. Treatment costs of psoriasis in a 
tertiary-level clinic. BMC Health Services Research 2014 14:344. 



Submit your next manuscript to BioMed Central 
and take full advantage of: 

• Convenient online submission 

• Thorough peer review 

• No space constraints or color figure charges 

• Immediate publication on acceptance 

• Inclusion in PubMed, CAS, Scopus and Google Scholar 

• Research which is freely available for redistribution 



Submit your manuscript at 
www.biomedcentral.com/submit 



o 



BioMed Central 



